Introduction
Despite many studies on the development of ovarian activity post partum in both beef and dairy cattle (e.g. Edgerton & Hafs, 1973 ; Oxenreider & Wagner, 1971 ;  Riesen, Saiduddin, Tyler & Casida, 1968) , there is incomplete understanding of the nutritional and endocrine mechanisms underlying the return to regular ovarian function in the post-partum cow.
The study reported here was undertaken as an early step in investigation of this problem. It was designed to determine the onset of ovarian function post partum in beef cows with and without calves, in a situation in which feed supply was not limiting.
Materials and Methods Location
The experiment was undertaken at the C.S.I.R.O. Division of Animal Production, Prospect (1977) , with an antiserum raised in a rabbit against ovine prolactin. The antiserum did not cross-react with up to 20 mu ACTH or 320 ng of NIH preparations of bovine FSH, LH, TSH or growth hormone. NIH-P-B2 was used as standard and NIH-P-S6 as iodinated tracer. Above a dilution of 1 in 4, plasma samples diluted out parallel with the standard curve. Samples were always diluted 1:10 for assay. Sensitivity of the assay was 0-5 ng/ml and the within-and between-assay coefficients of variation were <15% over the range 1-50 ng/ml. Glucose was estimated by the method of Huggett & Nixon (1957) .
Responses to cloprostenol and oestradiol benzoate
At approximately 6 weeks post partum, when the data indicated an existing difference in ovarian status between the two groups, all cows were injected subcutaneously with cloprostenol at 09:00-09:30 h on the same day ; 27 h later each cow received an intramuscular injection of 500 µg oestradiol benzoate in 2 ml peanut oil. Jugular blood samples were collected at 0 and 7 h after the cloprostenol treatment, and at -3, +4, +18, +21, +24, +27, +30, +33, and +45 h from the oestradiol injection. (Rowson, Tervit & Brand, 1972 Of the remaining 6 cows injected with cloprostenol only, 4 came into oestrus 2-4 days later; the other 2 had exhibited oestrus 2-4 days before injection and neither luteal regression nor oestrus occurred. Changes in plasma concentrations ofLH, prolactin and glucose Excluding those occasions when blood samples may have been taken during the course of an ovulatory surge of LH, the LH levels in both groups of cows were invariably less than 10 ng/ml plasma, and, particularly during the first 30 days post partum, the levels in Group I were usually significantly lower than in those of Group II (Text-fig. 4a ). (Text-fig. 4b ). There were significant differences between groups at different times, but these were not consistently in one direction.
There were no significant differences between the mean concentrations of plasma glucose for each of the groups at any time post partum (Text- fig. 4c ).
Discussion
There was a clear difference between cows without calves and suckling cows in the time of onset of cyclic ovarian activity post partum, within 5 weeks for the former but not until 14 weeks post partum in the latter. Hypoglycaemia has been proposed as a cause of infertility in lactating cows (McClure, 1970) . There was no evidence of hypoglycaemia in the present study in which the levels of plasma glucose were similar in both groups of cows. It seems unlikely also that the difference in ovarian activity between the groups was related to differences in liveweight or liveweight change (Wiltbank, Bond & Warwick, 1965) . Differences in ovarian function between the groups had been established by 5 weeks after calving although all cows had improved in body condition by then, as indicated by the rise in liveweight (see Text-fig. 1 ), and no cow weighed less than 370 kg at any time during the study. Neither the cause nor the effect of the weight loss which occurred in the cows around 40 days post partum can be determined. It may have been a reflection of the inability of the suckling cows to consume enough food, even though this was always available, when the maintenance requirements must have been high because of the cold conditions. However, since the weight loss was of short duration, and was recovered, it seems unlikely that it was an important contributory factor to maintenance of the established difference in ovarian activity.
The basic cause of this difference in ovarian activity cannot be determined from our data. The inhibition of ovarian activity in the suckling cows could perhaps be due to the association of mother and offspring, which may inhibit ovarian activity in rats (Moltz, Levin & Leon, 1969) , to neuroendocrinological aspects of suckling, or to a drain of nutrients by milk removal. The present study did not permit any assessment of the consequences of social interaction between the cow and her calf, and although energy supply to the cows was apparently not limiting, nothing was known of other aspects of nutrient status.
The blood sampling schedules used were not designed to examine endocrine changes specifically associated with the act of suckling. Certainly the bursts of prolactin secretion which occur during suckling (Karg & Schams, 1974) , and which may be implicated in inhibition of ovarian function (Kann & Martinet, 1975; Maneckjee, Srinath & Moudgal, 1976) would not have been detected. Accordingly our data on prolactin concentration probably reflect basal prolactin secretion on which would be superimposed any response to handling involved in the blood sampling procedures (Fell et al, 1972; Cumming, Brown, Goding, Bryant & Greenwood, 1972; Karg & Schams, 1974) . There was no continuing correlation between high prolactin concentration and ovarian inactivity in the suckling cows although a seasonal pattern in prolactin was evident in the non-suckling cows. This pattern apparently paralleled the changes which undoubtedly occurred, but which were not measured, in daily temperature and daylight hours during the period of the study-early winter to early spring. Similar associations have been reported by Karg & Schams (1974) and Smith, Hacker & Brown (1977) .
During the first 30 days post partum the mean plasma LH concentrations in the suckling cows were lower than in the non-suckling cows and is considered to be due to reduced hypothalamopituitary function at this time. That such a state did exist is supported by the results of the tests with cloprostenol and oestradiol benzoate; most of the suckling cows failed to experience oestrus and to release LH in response to the injection of oestradiol benzoate at around 40 days post partum. This failure undoubtedly occurred in the hypothalamus (see Radford & Wallace, 1974) and, to our knowledge is the first demonstration of failure of any specific part of the reproductive control sys¬ tem in the post-partum cow. Whether it is a feature common to all instances of post-partum anoestrus in cattle remains to be determined, as does its underlying cause.
